We report optical-absorption, photoluminescence (PL), and picosecond photoinduced absorption (PA) decay in films of poly-3-hexyl-thiophene at pressures up to 80 kbar. The spectral bands redshift nonlinearly with pressure and the PL intensity decreases markedly. Thermochromic transitions are completely inhibited at pressures as low as 14 kbar. The picosecond recovery of the PA decay at high pressure is similar to that of unpressed polythiophene, but has a power-law exponent consistent with more ordered chains at high pressure. These effects suggest changes with pressure in the chain conformation and in the electronic polarizability; no changes in the interchain transfer integral are observed.
I. INTRODUCTION
The unique properties of conjugated polymers such as polyacetylene (CH) and related polythiophene (PT) are manifestations of their quasi-one-dimensional (1D) nature. ' But the inhuence of neighboring chains may nonetheless play a key role. Recent experiments suggest that neighboring chains may inhuence the electronic states through (1) the conformational shape of the chain, (2) coupling of dipolar fiuctuations (the "solvent effect"), or (3) covalent interchain coupling that allows transfer of the excitation through the interchain transfer-matrix element t~.
Although intrachain excitations are the dominant photoexcitations, interchain coupling appears to be important to the survival of long-lived photoexcitations in both (CH) (Ref. 5) and PT. Three-dimensional 
III. RESULTS
The OA and PL bands redshift monotonically with pressure (spectra at 0 and 61 kbar are shown in Fig. 1 ).
The OA band shifts rigidly at the lowest pressures, but some broadening is observed at 20 kbar. As seen in Fig.  1 The picosecond PA decay at 80 kbar pumped at 580 nm and probed at 950 nm is shown on a log-log scale in Fig. 4 (a) at ambient pressure and (b) at 61 kbar. (a) at ambient pressure and (b) ' In addition, we observe a dramatic change in the exciton lifetime in 4BCMU at high pressure, ' which is explained by confor-mational rather than solvent effects. In P3HT, the solvent effect certainly cannot account for the dramatic decrease in radiative recombination (Fig. 3) (Fig. 1) . This broadening probably arises from topological defects and amorphous regions, grown in the sample, whose local order cannot be improved as much with pressure. As the pressure increases, the PL decreases as (N) increases, and the PL comes more and more from these exceptionally twisted chains, whose energies lie higher in the distribution of electronic energies because of their shorter N. This causes the PL to approach the broadened band edge as the pressure increases (Fig. 2) .
The picosecond decay exponent n can also be an indication of increased local order, associated with an increase in (N ) in the pressed sample, as rotational defects are pressed out. An exponent 0. ' of -, ' is predicted theoretically ' ' " for 1D diffusion-limited recombination on uniform chains and is observed at short times in trans-(CH)"and other polymers. ' ' " a less than -, ' observed at longer times can be explained by the presence of disorder. @ ' +' For example, in trans-(CH)"at 300 K, a crossover from a=0.5 to 0.37 occurs at about 50 ps.
At 80 kbar we observe +=0.50+0.03 into the nanosecond time range (Fig. 4) , suggesting that for purposes of 1D diffusion P3HT at high pressure may be more ordered than unpressed trans-(CH)"and unpressed polythiophenes (a =0.2 to 0.4). '"' In summary, conformational changes are clearly evident in the suppression of the thermochromic effect with pressure, and are the most likely explanation for the decrease of the PL intensity. While the OA and picosecond PA results seem to rule out a significant increase in the interchain covalent interaction in P3HT, it is likely that both the dipolar "solvent effect" and conjugation length effects contribute to the redshift. The faster decay of the PA at high pressure is consistent with an increase in chain planarity with pressure.
